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Sovkhozy v shestoy pyatiletke (Sovkhozes in the 6th Five-yeat Plar)
Moskva, "Znzniye", 1956,
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BHNEDIKTOV, Ivan Aleksapdrovich; BEGAUZ, R.I,, red.; BALLOD, A.I.,
== bokhn,redl; GORVKOVA, Z.D., tekhn.red.

[State farms of nur land] Ssvkhozy nashei atrany. Moskva,
Gos.izd-vo sel'khoz.lit-ry, 1957. 78 p. (MIRA 11:1)
(State farms)
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BENEDIKTOY, I7an Aleksnndrovich,
’_,.M-mﬂ-mm,uu et eyt L
[Waya of lowaring production costs on stats farms] Putl snizheniia
sebastoimostl produktsii sovkhozov., Moskvn, Gospolitizdat, 1957,
83 ». (MIBA 11:1)
(Stats farms--Coats)
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BENEDIKTOV, Ivan Alekeandrovich

[Possibilities for redusing the cost of produce on state

farms] Rezervy udeshevleniia proisvodstva produkteii v

sovkhozakh, Moskva, Gosplanizdat, 1958, 199 p, {MIRA 12:10)
(Parm produce) (State farmn)
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BENDIKTOV, I, ...

T
_,_—-—-'»"“'M

Rige in production and recuction in the price of grain, milk, and
moat 18 a most important task for stute farms, Yop, ekon, no,l:

26-b6 Ja 'S8, (MIRA 11:3)

1, Ministr sel.'skngo khozyaystva R3YSA,
(State farmn)
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IBNEDIXTOV, I.d.

Further ways to reduce production costs i raising poultry and sheep
on stats farms., Zhivotrovodstvo 20 no.8:3-11 Ag '58, (MIRA 11:10)

1.,Minlstr sel'nkogo khosyarstva RSFSR.
(Stock and stockbreedingz—-Cosss)
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BENADIKTOV, Ivan Aleksandrovich; VISHNYAKOVA, TYe.A., red.; KUZNXTSOTA,
3.,1., tekhn,red,

l,.Agriculturo of the luse:ian Federation In the soven-year plan]

dal'skoo khoniaistvo Rosniiskol Federatuii v semilatke. Moslva,
Isd-vo "Sovetiskaia Rossiia,” 1959, 94 p, (MIRA 13:1)
| Agriculture)
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BBHEDIITOV, AI.I.. kandidat mediteinskikh nauk,

Certain observations of the effect of mammin, Akush.i gin. no,1:21-26
Ja-F 5L, (MLRA 7:6)

1, Is kafedry akusherstvs § genskologii (gaveduyushchiy = professor
B.S.Poyzner) Tomskogo meilitsinskogo instituta im, V.M.Molotova.
(Labor) (Hornones)
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(Psychoprophylaxis for childbirth] Pesikhoprofilaktika boley v rodakh.
Moskva, Medglz, 1955. 28 p. (MLRA 10:3)

(CHILDBIRTH--PSYCHOLOGY)
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BENEDIKTOV, I.I.

PO L e v
Effect of remote irritations on the bioelsctrical activity of the
uterus, Akush. { gig. 33 no.2:14-17 Mr-Ap '56. (MLBA 9:7)

1. Iz kafedry akusherstva { ginekologii (zav.-prof. 3.S.Poyzner)
Tomskogo meditsinskogo instituta lmeni V.M.Molotova
{UTERUS, physelol.
eff, of light & nois on bioelectric activity in exper.,)
(LIGHT, eoff.
on bioelestric activity of uterus, exper.)
(HOKS‘. off.
sane)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9"



"APPROVED FOR RELEASE: 03/13/2001  CIA-RDP86-00513R000200010009-9
R TR R S G
. BEMEDIKTCV, I.I.

Apparatus for measuring circulation rate and temperature of the
internal crgans, ¥iziol.zhur, 43 no,10:995-997 O '57, (MIRA 11:1)

1, Lahoratoriyas normal'roy i patologicheskoy fiziologii Instituts
akusherstva 1 ginakologli AMN SSSR { Kafedra akusheratva | gineko-
logii Tomskogo meditsinekogo inatituts,
(BLOOD CIRCULATION, determination,
same)
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BENEDIKTOV, I. I, Doc Med Sci -~ (diss) " On blood circulation and tem-eranture

in the uterus in certain physiologiasl and pathologicel stntes of the o-ganism

(3linical experimental study)." Tomnsk, 1959, 20 pp {(Towsi Yed Inst., Irst of

Ozstetrics and QGynecology, Aond Yed Sei USUR), 0L cories (KL, 4-59%, 1E8)
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BENEDIKTOV, Ivan lvanovich

e
L e

[New mothod for ths similtansous measurement of the intensity

of blood flow and temperature and its use under experimental

conditions and in clinicel prnctico] Novyi metod odnovremernogo

izmerenila intensivnosti krovotoka i temperatury i ego ispol'zo-

vanle v eksperimente i klinike, Tomak, Izd-vo Tomskogo univ,,

1959. 30 p. (MIRA 13:12)
( BLOOD-~CIRCULATI(N) (BODY TRMPERATURE)
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HENEDIKTOV, LI (Tomsk)

Blood circulation in the utorus following drug therapy of
fibtromyomas, KXaz. med, zhw:, no. 2:109-110 Mr-Ap '6l,
(MIRA 14:4)
(UTERUS—-TUMORS)  (UTIRUS—BLOOD SUPPLY)
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BENEDIKTOV, LI,

Vascular reaction and temperature in the uterus following inhalation
of oxygen, asrbogen, anl ether, Ped,. skush, i gin. 23 no.l:45-47
61, | (MIRA 14:6)

1., Kafedra akusherstva 1 ginekologii (zaveduyushchiy - prof.
B.S.Poyzner) Tonskogo meditsinskogo instituta i laboratoriye
normaltnoy 4 patologichenkoy fiziologii (zav. - prof. l.L.

Carmasheva [Harmashewa, N.L.] Instituta akusherstva i ginekolecgii
AMN SSSR.

(UTELIS) (OXYGEN.~PHY3IOLOGICAL EFFECT)
(CARBON [IC{IDE.-PHYSIOLOGICAL EFFECT)
( KTHER<~P:Z¥S IOLOGICAL EFECT)
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HENEDIKTOV, L.I._

n he uterine
Effect of pituitrin, mammophysin, and adrenaline on t ]
circulatiog. Farm.i toks. 2/ ri0.1:94~99 Ja-F '61. (MIRA 1425)

—

- B.S.Poyzner)

1. Kafedra akusherstva i ginekologii (zav. - prof. B.

Toms'ogo meditsinskogo instituta 1 natofiziologicheskoy laboratorii

(zav. - prof. N.L.Garmusheva) Irgtituta akusherstva i ginekologii

AMIl SSSR.

{PITUITARY HOHMONES) (ADFENALINE)
(UT2RUS—BLOOD SUPPLY)
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HENEDIKTQY, I.1.; GOL'DBERG, D.I., prof., red.; 0:30VSKIY, A.T., tekhn.
red. ‘

(Blood circulation amd tesperature of ths uterus in some
physiological and pathological states of the organisn]0 krovo-
obrashchenii i temperaturs v matke pri nekotorykh fizlologiche-
skikh i patologicheskikh sostoianiiakh organizma, Toms, Izd-vo
Tomskogo univ., 1960. 123 p, (MIRA 16:2)
(UTERUS~--BLOOD SUPPLY) (BODY TEMPERATURE)
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BENEDIK —
Uterine circulation and temparature in fibromyoras. A];z)mh. i
gin. no.,2173-76 '62, (MIRA 15:6

{zav, - prof. B. S.

1. Iz kafedry akusherstva ! ginekologii i '

Poyzner) Tomskopo meditsinskogo instituta i labr mtor;’l.i norml';
noy 4 patologicheskoy fiziologii (zav. —“prof. N, L, Garmasheva
Tnotituta akusherstva i ginekologii AMN 3SER,

(UTERUS=~TUMORS ) (UTERUS--BLOOD STPPLY)
(BCDT TEMPERATURE)
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rrotelvs dn the oavitary fluld of g wg 0 g PRSI
sunm oeza, [758) kept in a protelu-Irns ned. o Ce s
ioparaz. bol, 31 no.6:€6)~tn4  L-D

o
1. 1z ctdela gei'mintolozii (zav. — prob. V.t PolPiw, cteoan
inatitute mediteinskoy parszitolopit i tropichagkes naais oo
tuernt Ye,l. Martainovskogo {dir, - pral. bFod. & oo oo
sieratva zdruvookhraneniya 3S35H.
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BENEDIKTOV, I.l.

Electrcthermomster for prolonged and continuous measurement
of the temperature of internal organs, Trudy TomNIIVS 143
281-28, 163, (MIRA 17:7)

1. Iz kafedry akusherstva i ginekologil Tomskogo meditsinskogo
instituta,
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BENEDIKTOV, 1,T.; GALEYEVA, .G,

Hypotersicn as a symptom of pregnincy toxemia, Akush, i gin,
L0 no.1:75-80 Ja-F ‘6., (MIRA 17:8)

1, Kafedra akusherstva i ginekclopii (zav, - doktor med, nauk
1.1, Benediktov) Sverdlcvskogc meditsinskcge institnyta i
fizioloricheskava laboratoriya Sverd!uvakogo instituta cokhrany
materinastva § mladenchestva (dir. R.2., Malycheva),
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BENSPIKTOV, 1ol
uitcchondria of the muscle tisgue of Ascaris sur, Qoeze, 1752,
teport no.2: Effect of alcopar and some of ity dopivatives on

L B R WMo GRS,
the oxidation of the components of the Krete oysie. Med, putn
i paraz, bol. 33 no.6:681-685 N-D '64, it e
Vil oo

N R T B!
1. Otdel gel'mintologil Institula mﬂdltsinbn»{ {u.d..tulug.% 1'
tropicheskoy med!talny lmeni sartsinovoekopo Finioierstvae tdravos
okhraneniya SSSR, Moskva.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9

SR I ciey oHEVCCERRG AN,
U
feeriacics o0 Tre vooarae o Do o T T e e
tropypertencboa, Ak, opogran, Lo T e S IMINA 18eR)
V- . . . P ..
ooEnteden measboraiya ocinekoboge T ag oy U0 [ renanh sy

Logabogro e dihn ke s e

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9

BN TR T ARy 3
BRI S 101 P I CALHEHEOVA, Ye A,

Inkibiticn of *he reacotions n°

. Trance Cancion oar,
diearbexyids a~{ds of Zraha! cycle wota berw Ly o arioe -

acid, Med,paras, i paraz.bni, 33 no, 33 3- 50 '~'-,'-.‘:= 'i.
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APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9

LVl re ve - "
S ST S R YDE SLE I
i . [ Bal P -'\ 3
vty s0sTOvy 10Uy e ool
o [ [ -
w3, vl Lopls toonrnal taonho slntas,
S

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9

S ——

SOV, S., wohULrl'i‘g'Jz P
Apricultursl Jesearch

i i3 ctive {anns nolkh, prelev.
Scientiric institutes help production on collective famnse polxh,

12 ol 2, 1752,

9. Monthly List of Russian Accessions, Llbrary of Congress,

Juna _,w;g, Uncl.
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BENEDIKTOV, P.Pi

Fii} orostroenlie
(MIRA 16:9)

- Y 1 stamat e .
Design new system unite Jor over-all avtomatinn

no.0: 2026 S ‘61,

avoda "Tizp=ibor®.
1. Direktor z (Automation) (Instruments)
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BENRRDIETOY, V. (Novosibirsk)

. ;lb
Lint removal from instrument: dials. Radio no.lt:47 Ap 15, (MLRA 7:4)

{Radio--Receivers &nd reception)
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3(1) 50V/33-35-4-"6/25

AUTHOR: Benediktov, Ye.A.

TITLE: ~5mThe Quostion Corcerning the Frequency of the Radio line
of the CH- Molecules (K voprosu © chastote radiolinii mole~
kul CH)

PERIODICAL: Astronomisheskiy zturnal, 1958, Vol 35, Nr 4, pp 656-657(USER)

ABSTRACT According to Skklovakiy ﬂ{-ef 1,’57 the CH-molecules exieting
in the interstellar space possasy 8 monochromatic radio
radiation , the wave length of which amounts to about 9.5 cm.
The author tries tc obtain the more exnct frequency value of
this radiation which would essentially facilitate the ov.er-
vation of the little intensive line. He carries out an exact
investigation of the exinting material of observation, how-
ever, he comes to u nonsatisfactory results The frequency
shows a great disporsion.

There are 9 references, 5 of which are Soviet, 2 German, and
2 Americen.

SUBMITTED:s December 20,1957

card 1/1
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SOV/141..2-.5..2/26

A general

An approximate solution is alsv
incidence of a spherical wavae.
estimate fluctnuations in the

£f(z) 1is

is the effective scattering c¢rc¢ss-

1s the

Al'pert (Ref 1) has shown that the

a medium with a

%

9.9100

AUTHORS : Benediktov, Yeedhs and Mityakov, N.A.

TITLE: Oon the Scattering of Radio Waves in the Tonosphery

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizike,
1959, Vol 2, Nr I, pp 344 - 354 (USSK)

ABSTRACT: The casze of a plane layered medium with irregulariz:es
in the dielectric constant is considered.
solution is obtained for a plane wave at normal incidence,
and an approximate solution (for small angles) for
oblique incidenca.
obtained for the nornal
The results are used to
electron density in 7he ionosphere.\»Iit 1s shown that the
ratio of the scatterad to the incident cnergy for plane
waves is given by Eq (3), where the function
given by Eq (&), o
section, ©, is the angle of scattering and o
azimuthal angle.
eftfective scattering cross.-aection for

Cardl/3
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sov/141-2-3-2/26
On the Scattering of Radio Waves in the Ionosphere

dielectric constant € 18 given by Eq (7). In the
case of normal jncidence the function f(z) 18 then

given by Eq (8) in which a = Zﬂg/ko e, is the

wavelength in vacuum, r is a twpical linear dimension
of the irregularities and Ac in the mean value of the
deviations from E the mean dislectric constant. When

Eq (8) is substituted into Ed (5), the ratio of scattered
to incident energies in the case of normal incidence of
plane waves 18 given by Eq (9). In the case of oblique
incidence, the function £(z) is given by Eq (13) and
the ratio of scattered to incident energies is given

by Eq (17). A similar calculation is carried out for
spherical waves and the corresponding result for small
scattering angles iz given by Eq (24). These results

are used to estimatp fluctuations in the eclectron density

. 2
in the ionosphere nN/N)T . It is showa that if the

latter quantity and ¥ vary slowly with altitude, them
Eq (24) may be replaced by Eq (27). The last two equationy”
Card2/3 hold under the following conditions: W

[}

< ——
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LT

7

S0V/ 1%l 500/ e

On the Scattering of Radio Wavesi in tha iloncephet e
1) scattering angles pre small;
2) geometrical optics "pproximation npnlies:
3) fluctuations in the dielectric coustan* are smali:
%) the point of obsaervation is ot a sufficjiently lavge
distance from the scattering volume and
5) the scattercd erergy is smoll compared with the
incident energy.
Acknowledgments are made to V.L. Ginzburyg and
G.G. Getmantsev for their interest in this work and a
number of valuable suggestions.
There are 1 figure and 6 refercnces, 5 of which are
Soviet and 1 English.

ASSOCIATION: Issledovatel'skiy radiofizicheskiy institut
pri Gor‘kovskom univarsitete (Raﬂiqghy§iggm89§g§£&h

Institute of Gor'kiy University) Y i
SUBMITTED: March 9, 1959
Ccard 3/3
I R S
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AUTIIOR:

Benedilctoy,. Xoads. ... $0V/109-4-7-17/25

TITLE:

Radio-astronomical Method of Determining the Absorption
of Radio Waves in the Ionospheras

PERIODICAL: Radiotekhnika i olektronika, 1959, Vol &4, Nr 7,

ABSTRACT:

Cardl/4

A

pp 1201 - 1202 (USSR)

The existing methods of measuring the absorption of the
ionosphere are disadvantageous in that they require the
determination of the actual intonsity of the cosmic
radiation. In the ffollowing, it is shown that it is
possible to devise n method free of the abeve deficiency.
This is based on tho difference in the absorption of the
ordinary and the extraordinary waves in the ionosphere
when the magnetic field of the Earth is taken into account.
If the intensity of the radiowave impinging onto the
ionosphere is 216 i the intensity at the exit of the

icnnsphere for the normal waves is given by:

‘ w
I, = I, oxp-2- S‘Kidli (1)
\ [
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. S0V/109-4-7-17/25
Radio-astronomical Method of Determining the Absorpt:ion of Radio
Waves in the Ionosphere

vwhere Ki is tho absorption coefficient, w is the

angul ar frequency and ¢ is the velocity of light.
Therefore, if intensities I1 and 12 are recorded

at a point on the Earth surface, their relationship can
be expressed by BEq (2), which is Independent of the
initial intonsity I° « Eq (2) can be eXpanded and it is

then aporoximately expressed by Eq (3). 1In the final form, it
can be written as:

12 - Il 2
= - Vawvwhcos adl (6)
12 + I1 c

since the expressions for Ki are in the form of Eqs (5).
The symbols in Eq (6) are as follows: g 1is the

gYromagnetic angular frequencyy a is the angle between
Card2/4
o
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SoV/109-4-7-17/25

Radio-astronomical Method of Determining the Absorption of Radio
Waves in the Ionosphere

Card3f4
9

~Y

the propagation direction of the waves and the magnetic
field, 0;¢ is the effective number of collisions and

v is the ratio of the squares of plasma frequency and
the operating frequency. When Oy and co8 a are

constant, Eq (6) can be simplified and written as Eq (7).
Eqs (6) and (7) give the mlationship between the
experimentally measured parametsrs and the product

va Vv + The method of determin:ing the absorption

coefficients is equivalent to the standard methods and
appears to be particularly suitable for the measurements
in the polar regions, where the absorption is much greater
than in the moderate latitudes. The author makes
acknowledgment to G.G. Getmantsev for reading the manu-
script and to V.L. Ginzburg for his interest in this work.

There are 6 ref . . .
and 2 Soviet.e cremces, of whick 3 are English, 1 Prench
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AUTHUR:. Bernediktov, Ye.A.
TITLE: 'Lﬁh the Fassage of Radio WQXEE?Throu;h therégyos here

PER1ODICAL:Izvestiya vysshikh uchebnykh zavedeniy, Radicfizika,
1960, Vol 3, Nr 1, pp 33-38 (USSR)

ABSTRACT: The propagagiongof extra-terrestial radio emigsion -
through the ionosphere is discussed. It is well known
that the ionosphere has an appreciable etftect on radio
waves, beginning with frequencies of the order of 50 teo
30 Mc/s or less, The frequency region 30 Mc/s to 30 kc/s
can be conveniently divided into two parts, namely
f>fyo and f<fyo where fyo 1is the gyromagnetic
frequency at the earth’s surface. An expression 1s
derived for the angular interval within which radio
waves can be transmitted through the ionosphere for
f> fHO’ Both normal and oblique incidence are considered.
In the case of frequencies f {fyg 1t is pointed out that
the change in the magnetic field with altatude is usually
neglected. However, a: lower frequencies, the etfect of
Card 1/4 the magnetic field var:ation hecomes more important and /-
1
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Un the l'assnge of Radio Wavesq Throvgh the Tonospher,

it g essential to take 1t into accoaunt . The variation
of the retractjive index with altituge 15 Assumed g be
of the form gl1ven by the velat 1gp At the top of p 33

where the dd SLENs retor g the ordinary agng
the extraordixmry Componeny g In ordeyr o, Use thiyg
tormulag in cnlc.ul.]tions 1t 14 Necessary ¢y, AssSUme g
model fop the lonospheye The node} '8 taken in tpe

form or AN exponential dristringt ton ahbove (he L X tmiagy
in the Fo  layer and barabol ¢ below thys HAX L mag
(h:i]f-tlu.clmess of 200 kun) Fig 1 ang o show e
results of Calculationsy *lothe refpra tive Ingex as a
functijiop of altituge tor g l‘requency ol 0.6 Mo/ (tull

Curve; Ordinary componen ) These cnh.‘ulatxun;-s refor g
normal jne idenco. the angle between the iacne Ve frofdg -,
and rthe vertical l.vuxng 200 The Variation of the Mazgnerye
tield With altitude Was taken to be Of the porp
T TTH = Hg [R/(R+z_’ji 3 whera Ho s e WAz tude o, the
Card 2,4 magnetic fije)qy at the AV S surface Frao 1 alase showy 27
s
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On the Passage of Radio Waves Through the lonosphere

the corresponding curves for 0.4 Mc/s. 1In Fig 1, the
full line (ordinary component) and the dashed line
extraordinary component) refer to 0.6 Mc/s while the
dot-dash curve (ordinary component) and the dotted curve
(extraordinary component) refer to 0,4 Mc/s. 1In Fig 2,
the full line corresponds to the ordinary component and
the dashed line to the 2xtraordinary component ., The
latter two curves are given tor £ = 0.6 Mc/s, the
incidence being normal and the angle hetween the magnet ic
field and the vertical equal tg Zerc. These curves show
that the extraordinary component cannot reach the earth:s
surface even if the ¢oncentration is very small,
This is characteristc °of the frequency region £y .
It is clear from these curves that when the angle between
the magnetic field and the vertical field is not zero,
the refractive index tor the ordinary component vanishes
at v = 1. If £ = ¢,6 Mc/s, the ordinary component will}
reach low-lying layers of the lonosphere The

Card 3/4 eéXperiments of Reber (Ref 4) can be interpreted 1n terms L{/
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On the Plassage of Radio Waves Through the Ionosshere

of these calculations. A definite agreewent with
Reber's results is not sbtained, Acknowledgement i3
made to V,L.Ginzburg and G.G.Getmantusev for their
interest and advice, There are 2 f.gures and

B references, 6 of which are Soviet and 2 English,

ASSOCIATION:Nauchno—issledovatel’skmy radiofizicheskiy institut
pri Gor'kovskom univers.itete {Scientific Research
Radio-Physical Institute of the Gor "ki1y CUniversity) V,/
(]

SUBMITTED: July 23, 1959

Card 4/4
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AUTHORS
TITLE:

Storm‘ef July 15, 1959
— \

PERIODICAL:

ABSTRACT:

Cardl/2

5/141/60/005/02/019/025

Benediktov, Ye.A. and Korobkh® 1{E3§l
S

v
Absorption of Cosmic Radio Emission During the Magnetic

Izvestiva vysshikh uchebnykh zavedeniy, Radiofizika.

1960, Vol 3, Nr 2, pp 333 - 334 (USSR)

Observations were made at Latitude 56009', Longitude INSST A
(near Gor'kiy) at frequencies of 18.6 Mc/s and 25 Mc/s,
using a receivdr with 3 k¢/s bandwidth and an aerial,
directed to the zenith, with a diagram measuring 260 x 360
to the half-power points. The receiver output circuit

had a noise limiter s:imilar to that described by Lee

(Ref 1). Figure 1 shows the variation of the attenuation
of incoming radiation at the two frequencies (——_15.6 Mc/s),
(.... 25 Mc/s) with time. Two large chromosphere flares
had been observed on the sun on July 14, ‘The delay between

the optical and radio effects was 35 hours, During the
»,

night of July 15-16 a polar_ aurors!®was observed from Moscow.
Figure 2 shows the variatidn with the ratio of the
attenuations at each frequency. The straicht horizontal
lines correspond to variation of attenuatisn with frequenc;/

Ve
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, 8/141/60/003/02/019/0%5

’
Absorption of Cosmic Radio Emission Duriggq%ﬁgjﬁ%gnetic Storm
of July 15, 1959

on a square-law, linear and constant basis, respectively.
It is concluded that the effect is taking place whore
the effect of collision frequency is approximately

108/sec, i.0. in the lower part of the D layer. There
are 2 figures and 2 references, 1 of which is Soviet
and 1 English.

ASSOCIATION: Nauchno—issledovatel'skiy radiofizicheskiy institut
pri Gor'kovskom universitete (Scientific-research
Radiophysics Institute of Gor'kiy University)

SUBMITTED: December 11, 1959 ' Ve

Card 2/2
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8/141/60/003/005/001/026
7.9/20 E032/B314
AUTHORS: _ Benediktov, Yo.‘A__._. and Mityakov, N.A.
TITLE: Determination of the Relative Fluctuations of the

Electron Concentration in the Ionosphere

PERIODICAL: Izvestiya vyashikh uchebnykh zavedeniy,
Radiofizika, 1960, Vol. 3, No. 3, pp. 733 - 736 /

TEXT: One of the main parametors of lonosrheric irregularities
is the relative dispersion of the electron concentration

8N = d(hN/N) « Al‘pert (Ref. 1) has suggested a method for
determining this quantity from experimentally determitied
fluctuations in a signal reflected from the ionoaphere.
Proshkin and Kaschev (Ref. 2) have reported determinations of
ON using this method. However, these workers neglected the
refractionﬁ?adio waves which, as was pointed out by the present
authors in Ref. 3, is an important defect of this work. The
present authors have also pointed out in Ref. 3 that it is
possible to determine O8N wusing observations of discrete

sources of radic emission. It is of considerable interest to
warry out simultaneous determination of &N both by pulsed

Card 1/7
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Determination of the Relative Fluctuations of the Electron
Concentration in the Ionosphers

and radioastronomical methods. The prefent paper reports
results of such a determination which was carried out at the
Scientific Research Radiophysical Instjtute at Gor'kiy
University in the Autumn of 1959. If it is assumed that the
irregularities in the electron concentration have mean linear
dimensions I and are distrituted uni formly throughout the
ionospheric layer, then in the case of radiocastronomical
obsorvations ON is given by: .

Az ‘P, \
6N = 0.34 — In|{ — + 1 (1)

Ao gzm

while in the pulse method it can be estimated from the inequality
given by Bq. (2), where Ao and xc are the working and

¢ritical wavelength, respectively, and ;; is the effoctive
Card 2/7
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86848
5/141/60/003/005/001/026
EO32/E314
Detaermination of the Relative Fluctuations of the Electron
Concentration in the Jonosphere

thickness of the i1onospherec. PS/P is the ratio of s:attered
to transmitted signal energies and I 1is an integral depending
on the parameters of the layer The expression 0(
Ao \ ps
6N 0.17 -—=- 3 1n -~ s (2)
o 1A
holcs for a signal which has been reflected only once In the

case of double reflection the 1.1equality.

) A 1 /p 3
5N ¢ 0.17 -2—- \f- 1nf -2 1‘ (3)

Card 3/7
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5/141/60/003/005/001/026
“032/E3514
Determination of the Relative Fluctuations of the Electron
Concentration in the Ionosphere

must be employed The above formulae were derived on the
assumptrion that -

1) the relative fluctuations 1n the dielectric constant are
small,

2) the angles of scattering Y are small (5 1),

3) the geometrical-optics approximation holds and

4) the point of observation Ls at a great distance from the
scattering region.

It was also essumed that the dependence of the concentration
on altitude is given by:

Card 4/7
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E032/E314
Determination of the Relative Fluctuations of the Electron
Concentration in the Ionosphore
)

) Z - Z “
N01~ e (z < zo)
z
m

HoexpE- a(z - zo):\ (z N zo)

(4)

where zo is the altitude of the maximum .

N, 1is the electron concentration at z - z

Under these conditions the effective thickness of the
1onosphere 1s given by:
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Determination of the Relative Fluctuations of the Electron
Concentration in the Ionosphers

In the calculations im was assumed to be equal to 400 km.

The dimensions of the 1irregularities [ Were p9timated from
the formula £ = VI' . where T 1s the mean period of
fluctuations and V 1s the velocity of motion of the irregu-
larities. In calculating f . it was assumed that these
irregularities move with a mean velocity of 100 m/sec. The
integral I was calculated in Ref. 3. It was foynd that the
pulse method gives ON < 4 x 100° and 6N < 10 for the

F and E layers., respectively. Fluctuations in the emission
of discrete sources (Casstopea A and Cygnus Al gave the value

-

of 6N~ 5 x 10 7. Acknowledgments are expressed to

VoL. Ginzburg and G.G.Getmantsev for their interest and valuable
advice.

Card 6/7
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Determination of the Relativa Fluctuations of the Electron
Concentration in the Ionosphere

There are 5 references. 4 Soviet and 1 English.

ASSCCIATION: Nauchno-isslecovatel ‘skiy radiofizicheskiy
institut pri Gor'kovskom universitete
(Scientific Research Radiophvsical Institute
of Gor‘kiv University)

SUBMITTED: June 6, 1960
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21166
S$/141/60/003/006/005/025
DHoo (also 1091, 10y.) E032/E114
ALTHORS: Denediktov, Ye.A., Korobkov, Yu.S. Mitvakov, N.A.,
Rapoport, V.0., aad Khodaleva, L.N.
TITI.- Results o Measurements of the aAbsorption of Radio

Waves in the Ionosphere

LoRTODICAL: TIzvestiya vysshikih uchebnykh ravedeniy, Radiofizika,
1960, Vol.3, No.6, pp. 957-968

TIXT Results obtained at Gor‘kiy in 1959 are reported.

The total absorption :in the ionosphere was measured with the aid

of the "method of two frequencies". The method 18 described as
tollows., Suppose that the cosmic radio emission 1t recc:svcd 7(
s tmultaneously on two frequencies, £y and f: where fz > fl_ (
For cach of these frequencies the integral absorption of radio

Waves in the ionosphere is given by:

T—‘i = 1ln (]Oi/ll)' (l)

wiere Ig; and I; are the intensities of cosmic radio emission
of frequeuacy fi before and after passage through the
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tesults of Mecasurements of the Absorption of Radio Waves 1n the
fonosphere

tonospherae, Ir (ZJffl)g j>~VJ and ff ;D-fg, where N 1s the
ct'fective number of collisions of electrons with ions and
neutral molecules, and ¢ is the critical frequency ot the
F.laver, then the integral absorption 1s given by.

2 L
©
oz S z 2)
r‘1 N mee= \ NVod (21 éx/
g
In this expression N 1s the electron concentration, 2 14 the

thickness of the absorbing layer, e and m are the charge and
mass of thke electron, and ¢ is the velocity of light. 1t then

ftollows that ;- ) 2 . .
cliows thaty l/r‘ﬁ (r,/t ) and hence, finally, the integral

1
absorption for each of the frejguencies is Ziven by:

In (ln”/lOI) - 1In (Iu/lll
r‘l - ______:_mkz-.' = {3a)
1 - £5/¢5

Card 2/7
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Results of Measurements of the Absorption of Radio Waves in the
Tonosphere

- 2 i
and ,—.’) = r. ‘11/1.2)5 le)

v 10u/10l does not depend on the galactic coordinates then
vhanges in ™ with time depend only on the ratio of the two
Irequencies., In fact, the above intensity ratio js not independent
of' the galactic coordinates but this fact should not lead to large
Crrors in the absorption measurements., Published data on the
abscrption of radio waves in the lonosphere during might hours
Shows that the absorption is frequently neg.igible. If the
intensity ratio 102/101 is detvermined for these hours, then the
absorption for any other time can be calculated from Eq. (3).

It may be shown that the °ptimun frequency range for the above /
method differs from the standard method (described by Blum et aj. V)<
in Ref.2 and Mitra and Shain in Ref.3) in trat it doe: not requite
highly Specialized apparatus or prolonged otservations, The

Present authors have used the altove method between August ang

Card 3/7
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5/141/60/003/006/005/025
E032/Ellh

Results of Measurements of the Absorption of Radio Waves in the
itononsphere

December 1959 on 8.6 and 25 Mc/s. The results obtained show that
the absorption has a characteristic maximum at noon sach day, and
a minimum at about 4 hrs. In August and September there is also
an additional evening maximum a2t about 20 hrs. The magnitude of
the noon maximum was fouund to ke 1.1 db in August, 1.15 db in
September, 1.2 db in October and November, and 1.6 dt in December
won 16,0 e/s throughout ;. “ig.4 shows the diurnal dependence of
the total absorption (continuous curve) and the absorption 1n the
lower layers of the ionosphere (dotted curve) averagcd over the
periods 23rd to 31st October (Fig.%a) and 12th to 15th November

lig.4€). The results obtained by the Radio Astronomical methods
er'« checked by means of Lhe pulse method described by Jigott et al,
HMel.y), Fig.5 shows the dependence of the absorption in the
F~layer on the critical t'requercies of the F-layer (13.5 Mc/s)
tcurve 1| -~ 12th to 15th Movember;  curve LI - 20th to 3lst vctover,
curve 141 - data from wei.5), Acknovledgements are cipresseld to

L. G, Uetmautsev and V.L. Uinsburg for interest and advice.
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AUTTHORS & e :krov. Ye.A., Getmantse« o, 3, et

[ITLE; Rad:ic-astronomical studies using .- 1. ! «,»r-=

satellites and space rockets

i Akad SK {

PERIODICAL: 2 ademiya nauk SSSE, Iskusstvennyye sputniki Zemly,
0.7, Moscow, 1961, pp. 3-22

TEXT In a2 previous paper (Ref.1; 75 . .o =

hlnzturg? L5 fhktevakiv, UFN, 66, 157, 1950, oo 0 0l L

arplizotions of ortificial Farth sats11 e, s

i~rnssed, The jro-an: paner extends -1 . . : s

pg:tlrular attention to furdamenial ;r 0 'egn.

dtscuscrons of specific forms -° YA

ints the following sections; Liosaer e : e

4l measurenents of sporadic radis en . ot

Y vosmic tadio emission and the ral AR F I

ources, &%) radin emission in the pa i R A

the planets “v 3tudies of tae i1onn- - o

{m:::?m. The f1rst part of this R peoe LI ' RN T~

A< 13 Jw, Ttre high-frequency radic - ! ‘ i . Tt
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Radic-s3tronomical studies using .., t‘,a”{t S

. [
moon <an bLe investigated with the a1l tey [
while the observarien of this emi«s:-. S O
m:llmmet:c wavelenciths is of urecat ‘
“tronely Lhagrbed in o the troprsplicr ¢ S olar
Erilseion on thewe wavelengths sho .1 ; - : o, [
effect jve temperatura of the sun spe . ' ‘ i ] '
while tha* <f the mcon should be ~ _.. [ I
tnzlude the synchretron emiasior die ot o <!
cirdulatine in <ciar macnet ic fiel js, IS T S S
*Pesrum ¢t the 3un i1t may hLe posssl- ter e - % LA
the effe:r e Temperatare on wavelene - Y un g

v

passage oY the radiation throauch ¢t D KR I Ve )
temperature isg apparently lower than tt ., £ tha bt ospher -
The apparatus which should be set Up n crraficdinl oe,rch
in order to measure the high-frequen:v :-i.r ani lunar roo-
emission need nct differ to any great oxNcenr foomoorilne:
"surface" apparatus. The linear dime-- [T e T BT
lmirrcrs) need not be very large since ti: .avular damena . n
moon and the sun are of the order of 3.+, Fror o axemule ¢y
A =0.,1 cm the mirror diameter turns .. ., al st L) e,

Card 2/10
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The flux of g :

with antonnasoixjignd}iunnr radio akidssion can onlv L« G arured

Morientedn sutcllitgal gh directivity which would require

that they reach thé néi ES the casa of Space rockets j.annched so

in the salsn syntcﬁ th:niourhoo(l of Mara, Venus ang ot g pjunets

4 wide frequeney ra; o radio meagurencents can e carrice out in

Mo Sloanaker (i?nr fw.}‘ C.H. ]“70)’01“', _T.f. MeCul boman and ’

YiAe Gloramn e o I.[)x ' roc. IRE, V,46, 260, 1950) and L.p \lson

sSymposium on ”‘&_«~ : Mayer and c.u, Townes (Ref'V7: baras TonEen

e g mqns‘lrrﬂdng‘ﬁﬁt?'on()lny' ‘St(\.‘“f‘ur(!' C,y'iffnrn_i“' I()f\) Have

waves using o fndio_trtdi” ﬂmln?ion ol Venus ana FAfL‘U; centiretre:

diameter, ‘Un A = 3 i;escopc With n porabolic mirpror 15 in d ]

found to be 220 + 7S.°§ c$h:?§ ?ffr;tivC temperature o1 lars was

is 0600 of P - ' Sat ey Ve the corresandin, £ iy

4str0;om?;nll::i:rwsﬂﬂuroments tepresent Ahe PV“LGUL(TI;?Z ;;hﬁ¥3'

these mensurnmégisdtUBl On the other houd “ltenpts to extend e

will meet wjth"cn}i(o ?"ge? dec?m”'r" VAVES 0 even netre wavoes

o Paron o vnn;; 1;u?itiff1cult{nn. I tact, sinea e umi;q{o;

intens. ty Bhould‘be WE range is of theye ) chnracten 1en

achinyve Ehn same po pfoportionuj to A2, o henee in order to

Cared 3/ 10 power at the out put of the Aantenna as in the case
Al .

Radio-nstronomicnl atudies using
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Hdd)n—ustrnncmlcul studiesn uging,.., ”/?0((J1/((U/(L2/(01/U10
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of the shorter wavelengths the area o1 the antenna must be .
Inereosed in Proportion to 32, A murror hwing a diascter of
about 1350 m jg already hecessary at ton, In the cnse of @

drace rocket, on the othnr hand, the gt o, dinensions can bae
reduced very corsiderably, e,w, lown to L A AL The sporadic solarp
radio emission his been extenuively stidied ap g wide wavelength
range bLeginniag (1t g few cm righe up to [ fY ¢ o, 1t has been
¢stablished that the slowly vary:ng (in time) component is
associated wi+h sunspots, The other coemjonent ol the sporadie radio
emission takes (he torm of shart bursts., These are due to the [
radio emission which is largely ansccianted with solar coryuscular |
Streans and also solar cosmic rays emitted fron chrosuspherie
flares, The study of the spectral characteristics of these bursts,
and also the time dependence of the intensity,is or ‘ajor
importance to any detailed theory of the sporidic radio emiesion of’
the sun. The sporadic solar radio emission is also ol ereat
interest from the geophysical poiat of view, The corjpuscular
Streams which are responsible for these bursty are ¢ luo responsible
for geomagnetic disturbances. radlo fadeout on short waves,
lonospheric disturbances, etc, A consideration of the experimental
Card 4/ 10
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Raterial available 8o far shows that in the case of A2 4e-350 5

the study of solar radio bursts can only be :.rried out with the

ald of artificial Earth sate.lites with crki: - ving above the

F Tayer maximunm. satellites will ilso be v 17 pol AOLU aa,

Fresently available data (C.uw, Allun, Astron - .4 tantities,

London, Athlone Press, 1955, Ref. 1%, .nd p.v,’

FOT. Roy. Astr. Ssc,, Vo116, 56, 1936, Rer, io)

radio bursts on AL 40 m should b= grenerato.!

hedmhte in the corona, namely HYS T < (1 cther hand tse

Teovlar solar corona is known to estena BRI R T R R IG-I0

ar nossibly to cven greater distarces, It cax Gy Lre Be

skeell, Fowntll ¥
LF s that the
telntively oy

fiiz3ted zhat the burst component o the Liar, e wiar radio

“vizsion should Le observable ur te L s iy n, Jooe oy

Siorration on burats on waveloeu:th i cyene | CLot s sanld i)(:- of
£ e [ vsi1cs of the

Contladerab le interest from the peint 0 view o
“hrr o solar corona., Satellite ay,aratus dea o
YUiats couldd nlso be used to detcet the byrsg- e G Sy itaye,
tularly intox-csting Informat i n ot the datrer 1o, would
Yool to the wavelength range below ¢, Ag po. . .5 the

il radio emission and the radio ewirsion of i.cpe b Suorces,
Sora 5700
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. out that presently available duta :uocoot Lhat

€
s o the spectrum of the son-thereal ¢o tic rodgin
AR 30 moobtained with the aid of wrtilicial «arth

caouid lead to more accurate Intorsation on the ;!
concerivyl iurs, fa inter-planetary tpace for kitovwn ragnetic rields

i Convirzelv, these measurements -heuld lead to more accurate
values o> € the gas concentirat ion can be determwined
indspendently.,  sceurate satellite wmcasurements of tl.e spcetiun
oLotn STV ey cutidde radio emission should be carricd out from
hirh orbizts so ns to tinimise ioneuspheric effects, Recent rocket
and satellite Lcazurencnts show that the electron concentration
above the r-layer decreases with altitude ratter slowly

\Ya. Lo Adl'per:t, o, Dobryakova, L.r, Chudeserko, 1i.5. thapiro,
UFN, V.65, 161, 1Y5¢, Ref.27). 1t is estimated that in oruer to
minimise icrnospheric effects, the measurements of extra-~
terregtrial radio eaission on wavelengths greater than ! 1 should
be carried out from satellites having an apogee in excess of

1000 km, Inter~planetary abrsorption of radio waves way bheocowe
imbortant in satallite measuroments, Table 1 cives the cstiated
absorption in intsr-planctary space for lvo, 1, and v.01 clectron/
Card 0/1¢ '
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cm3 where € 1is the path length in cm. The optical thickness =
given in Table 2 was calculated from a formula given by

V.P. Ginzburg (Ref.28:"Propagation of Electromagnetic wWaves in
Plasma", Fizmatgiz, 1960). This formula reads;

10720y - 13/2 ?
T = ;372—'72- 1?07 + 1In T ] (l)

and holds for rarefied plasma for which (n - 1)4&1. The values
given in Table 2 are very approximate but nevertheless it is to be
#xpected that the absorption should become appreciable beginnang
with X4 500-1000 m. Another interfering effect in the range

A2 200-300 m may be due to corpuscular streams, A consideration
of available satellite and rocket data {Ref, 1t as above. Ref.2:
F.T. Haddock, Amer. Rocket 5o0c¢, No.794, 1959, Ref.,3; A.C.B.Lovell,
Proc, Roy.Soc. A253, 494, 1959, Ref.4: J,P.1. Tvas, C.A.Franklin,
A.R. Molozzi, Nature, 184, 785, 1959) suggest that Lhe satellite
antennas should be of a simple form. It is estimated that there
should be no intensity difficulties and antenna dimensions of the
order of a few metres should bhe sufficient., As regards the radio
Card 7/ 10
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emission of discrete sources the wavelength range 20-50 m is of
particular interest since it is inaccessible tn terrestrial
measurements, Here antennas having linear ¢imensions of the order
of the wavelength are estimated to be adequate,  In arder to
achieve angular localization of discrete sources and to determine
the details in the distribution of non-therma.l cosmic radio
emission, one could use the diff'raction of extra-terrestrial radio
emission by the moon and the earth, Estimates of the radic
emission of terrestrial and planetary radiation belts are more
difficult, Nevertheless, very rough calculations indicate that the
intensdties involved should be cdetectable from artificial earth
satellites, and it is precisely because thesc estimates are
difficult that the satellite experiments should be carried out,
Finally, satellite and rocket measurements can produce information
about the radio emission of the terrestrial and planetary
atmospheres and also about the inter-planetary medium. It is
suggested that the most promising method of measuring the electron
concentration in the ionosphere and in inter-planetary space is the
method involving the measurement of the group delay time of audio-
frequency modulated signals transmitted from artificial earth

Card 8/ 10
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satellites (E.Ye. Gershman, N.A. Mityakov and v.o. Rapoport,
Ref.37: Izv. vuz, Radiofizika, Vol.3, 949, 1960). It is suggested
that a review of available information indicates that the above
radio-astronomical observatiors can be carried out with relatively
simple apparatus (this refers to the radio apparatus and the
antennas). The authors therefore expect that satellite and rocket
radio-astronomical observatiors will attra-t considerable
attention in the near future,
There are 1 figure, 2 tables and 39 references: 19 Soviet and
20 English, The four most recent English language references read;:
Ref.3; as above.
Ref.10; A.R. Tompson, A. Maxwell, Nature, 185, 49, 1960.
Ref.31: J. van Allen, Nature, 183, 430, 1959,
Ref.39: A.qG. Smith, T.D. Carr, H. Bolllagen, N. Chatterton and

F. Six. Nature, 187, 568, 1960,

card 9/10
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; AUTHORS ¢ Benediktov, Ye.A. and Mityakov, N.A.
i e e e e e
; TITLE: - On the Absorption of Cosmic Radio Emission in
v the Ionosphere )
PERIODICAL: Izvestiya vysshikh uchebnvkh zavedeniy, )
. " Radiofizika, 1961, Vol. &, No. 1, pp. 44 = 48
TEXT: When radio waven are incident normally on tha'

ionosphere,then for frequencies much greater than the
tritical frequency the absorption of these waves in the
ionosphere is given by (Ginzburg - Ref. &)

; e oy e °
P i Y Nodz = 1,16:10-4 f-2 aY/vydz (96), (1)
Q . . \

where e and m 1is the charge and mass of the electron,
¢ 1is the veloocity of light,
f is the frequency,

Card 1/10
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N 4is the e.octron concentration and < '

'} 1is the efifective collision frequency..

It is known (Ref. 5) that the effective collision frequency

) 1s determined by collisions with neutral molecules up to
150 km, while in the F-layer it is determined by collisions
with ions. The magnitude ¢ff NN can be estimated from knowna
values of N and ¥ in the lower ionosphere (Nicolet - Ref. 6
Xane - Ref. 7 and Nertney - Ref. 8). These data are given in
Table 1. Numerical estimatus of absorption using BEq. (1)

and the data in Table 1 show that the atsorption in tha lowar
layers of the icnosphere on 18.6 Mc/s is 0.3 - 0.5 db at mid-
day, which is in agreement with the experimental data raported
by Benediktov et al (Ref. 3). 1In the F-layer, the effective
collision frequency 1s given by (Ref. 5)

V ='5';’x. m. (220 NTF)

Card 2/10
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whore T 1s the electron temperature. In-apprgximate
calculations it may be assumed that T = 1 000 °K and

N = .'1.06 and 'hence one obtains the approximate 'exprou'ion;

43N

’1‘3/2 (zl) .

Substituting Bq. (2a) into Bq. (1), we have the following
) oxprulior'x for the absorption in the F-layer

-2 N '
rp-0.52t S-d! \ (3) .+
'1‘5(2 :
The electron concentration N i1is a maximum at 300 km while
tho temperatutre in the P-layer inoreases monotonically with

Card 3/10

e s e ot em s m mms . - - - .
. P e T e PP

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000200010009-9"



L4

"APPROVED FOR RELEASE: 03/13/2001
! o -
. : . B 00 2 ' '
On the Absorption .... ' Eosz/;nntn o01/003/0n2 ; -
. ) . | )
height. jif;nce N? changes with height much more rapidly ;
than T77/*% y the above exprension can be approximated by
' . -2.-3/2 [ 2
Tp ~0.52 £ -3/ gn dz. (3a)
| .' R R
The electron . ‘ )

CIA-RDP86-00513R000200010009-9

where ’1‘;3/2 is an average value of p3/2
approximation is

concentration in the F-layer ca the first
given by ,(Al'pert - Ref, 9) :
. . " . . .
N | SRR . . R BT
0( *';,') (z < 0) : : oo
Ny exp |\e~;‘-) (>0 * é -
ity :

. Y C o | . ) .,,») N

[PV,
+ L
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where No is the electron concentration in the maximum
of the layer. It then follows that

---—3 4 -—
5 Nidz = = ("+15 ‘

and hence

)

i

[

i .

| d N6 Ly L (5)
| ) -

i

i

. 16 (6) . .
| Iy = 0,26 f-1T,-4N? (z, e z.).

} Assuming standard values for tho F-layer (No = 106,fc.«, 9 Me/s,
Zy = 150 Jm, z, = 300 lm and T_ = 1 000 °KJ, we find that
at f = 18,6 Mc/s, the absorpti.on fp = 1.1 db. This is also

in agreement with'éxperimental data reported in Ref. 3. Thus,
the integranl absorption of radio waves in the ionosphere on, .
frequencies considerably in excess of the critical frequen&y is

_Card 5/10
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largely determined by absorption in the F-layer. Eq. (6)
can also be used to determine the temperature To near the
maximum of the F-layer. Assuming that No z 1.24 x 10-8 ff

{
f it is found that
1

-8 2 o
gNdz a 1f2“ x 10 fczsog | (?7)

‘ wherc the offective thickness of the atmosphere is given by

z nza+ (8).

F11Y z

1

Wl D

Using Eqs. (6)-(8), one finds that

i__Card 6/10
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" 38,1108 T )-m ‘ o
Tym | S . ) . )
' (J.Ndz-*-.&do-'z.f:_f:"" ‘('9) . 16

Using the oxgerimantal data (Roef. 3) on the absorption in the -
F-layer on 18.6 Mc/s, one can calculate the product - o
T;3/2 z)q‘i'. In fact, using Rjs. (6)-(8), .1t turns cut that B

. ; . : 2 . f‘ )

T, " 204} (1+o4--'~ =25 000L rp,

u.. (L) v ’ :.”) | f: (ll) .

Usually, the second factor in f:hs brackets in Eq. (11) can be
neglected. Table 2 gives the various parameters for '

October, 1959, as calculated from the above formulae. It 1is ‘7L ‘
po:l.nteg out that simultaneous fleasurement c¢f a{so‘rption in the

F-layer and the total electron concentraticn Ndz can provide

|.. Card 7/10
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reliable information on the tenperature near the maximum of

the F-layer and its variation with time. Acknowledgmnents . .
arec expressed to V.L. Ginzburg and F.F. Ge:mantsev for their
advice and interest. There are 2 tables and 9 references:

it Soviet and 5 non-Soviet, S

ASSOCIATION: Nauchno-issledovatel! skiy radiofizicheskiy
institut pri Goxr'kovskom universiteto S
(Scientific Ressarch Radiophysics Institute
. of Gor'kiy University)
SUBMITTED: June 6, 1960

.
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AUTHORS : Benediktov,; Ye.A., and Getmantsev, G.G,
~

TITLE: Sporadic low frequency solar radio emission

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1961. Vol.4, No.z. pp. 244 .252

TEXT: Sporadic solar radio emission is said to be clearly
defined in the metre range. However, the sporadic radio emission
emitted cn lower frequencies is also of great interest and has
been investigated by a number of authors: (C. warwick and

J.W. Warwick, Paris Symposium on Radio Astronomy, Stanford Univ.
Press, 1959, p.203, Ref.l: R. Fleischer Paris Symposium on Radio
Astronomy, Stanford Univ. Press, 1959, p.208, Ref.2: H. Daene,
Mitt. Astrophys. Observ. Potscam. 301. 1 (1959), Ref.3: and

A. Boischot, R.H. Les, J.W. Warwick, Astroph. J., Vol,131, 61
(1960). Ref.4). The present paper reports some results of
observations of solar radio bursts on 25, 18, 13 and 10.5 Mz/s,
The observations were carried out during the summer months of 1959
and 1960. The radio bursts were recorded as a side effect with
&n apparatus designed for the observation of galactic radio

Card 1/ 5
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2mis8ion below 30 Mc/s, In the case of the 25, 18 and 13 Mc/s
cbservations, the antenna systems consisted of maltidipole
sophased arrays at a height of \A/4 above metal ground. The
radiation patterns of thess antennas were identical and the width
cf the major lsbe at half-power points was 30° x 307, 1In the cass
oI the 10.5 M:/s asignals the radiation was detected with the aid
°f a horizontal rhombic antenna. or by means of a half-wave dipole.
Standard receivaers with an intermediate frequency bandwidth of

3 %¢/8 wers used. It was found that the number of solar ra:io
bursts was relatively large. Mors than 60 cases of solar activity
at 25 and 18 Mc/s were ncted in August 1959, Abcout 40 bursts and
groups of bursts on 13 Mc/s ware noted in the summer of 1960.
Moreover, a numbsr of bursts on 10.5 Mc/s were noted during July/
August 1960, The intensity of the bursts was frequently very high
althcugh an absolute estimat2 of the intenegity was only possible
in the zase of the 10.5 Mc/8 chservations, Assuming that the
effective temperature cf the galastic background on this frequency
is a fow hundred thousand degrees, then the flux density from many
cf these bursts reashed 10-19 m 2 cps-1, i,e. the effective

Card 2/ 5
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“emperature of the sun over the entire disc during these bursts was
greater than 1loll deg. It was noted that strong low-frequency

bursts are relatively rarely accompanied by bursts on higher
frequencies. For example, of the 17 bursts noted on 13 Mc/s in

August 1960, only 3 were simulianeous with bursts on higher
frequencies, The duration of zingle bursts is not very large (of

the order of minutes). Occasicnally, series of bursts are observed,

as for example on August 30 1959 (Fig.l). 1In this figure the

traces marked a, b and ¢ {(a; ¢ and @) correspond to 25, 18 and

10.5 Mc/s (the time is local Muscow time). There is some evidence

that solar bursts on even lower frequencies are alsn present,

Since recording of sporadic solar radio emission below 8-10 Mc/s

is practically impossible owing to the screening by the ionosphere,
observations obtained with the aid of artificial earth satellites

are of particular importance. The latter are described by the /
present authors and V.L. Ginzburg in Ref.? (Iskusstvennyye sputniki 7L

Sporadic low frequency solar radio...

Zemli (to be published)).

There are 5 figures, 4 tables and 7 references; 3 Soviet and 4
non-3oviet, The three English language references are quoted in
the text above,
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ASSOCIATION: Nauchno-issledovetcsl'skiy radiofizicheskiy institut
pri Gor'kovskom universitete (Scientific Research
Institute of Radiophysics at the Gor'kiy State University)

SUBMITTED November 24, 196(C

Sporadic low frequency solar radio ....
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AUTHORS : Benediktov, Ye.A., and Eydman, V.Ya.
TITLE: Non-coherent raEI; emission due to charged particles

moving in the earth's magnetic field

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1961, Vol.4, No.2, pp. 253-258

TEXT: The present paper reports an estimate of the intensity
of rradiation emitted by fast charged particles in the earth's
magnetic field on middle and long waves. The emission of electro-
magnetic waves by an electron moving in a magnetoactive plasma has f

been discussed in detail by the second of the present authors

(Ref.4: Vv.Ya. Eydman, ZhETF, Vol.34, 131 (1958); Vol.36, 1335

(1959); Dissertatsiya, Gosuniversitet, Gor'kiy, 1960

(Dissertation, Gor'kiy State University)). A quantitative
calculation of the intensity of this radiat:ion is extremely

difficult, even in the case of a uniformly distributed plasma,

In the earth's atmosphere, hoth the magnetic field and the

electron concentration vary with height so that the calculation is :
even more difficult. In view of this, the intensity can only be

Card 1/9
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estimated on the basis of simplifying assumptions., It is well
known that the EM waves emitted by an electron moving through a
magnetoactive plasma can be divided into two components, namely
the synchrotron component and the Cherenkov component, The first
of these predominates when v /vy & 1, (vl/c)nj(w, o) & 1,
while the second component predominates when vip/vy 1.

v, and v, are respectively the parallel and perpendicular
velocity components relative to the magnetic field, and n; is
the refractive index of the j-th normal wave. The present
authors discuss these two components as follows.

1. Cherenkov radiation. Consider a beam of charged particles, all
moving with the same velocity v. Neglecting reabsorption, and
assuming that the total intensity is equal to the sum of the
individual intensities due to the separate particles, the intensity
averaged over a hemisphere is given by

Non-coherent radic emission due to ...

z2
J =$ S qv,. w dz (1)
) z3 [
Card 2/9
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In this expression edge effectn are neglected, q 1is the beam
density and w is the intensity emitted by a particle per unie
path-length. The integration limits are determined from the
condition coszlys; 1, (2)
where

)=
“ 5 3 B+l —ot)
xl | () (P 4 PR _} ol -
[(0?-—wd)(t ,31)4_@!.03”/ (1—6%)%?, 1 431(",1“0,3) i
and { 2(‘”.__",;): p’”‘"?l Pp:w: + (l*?’] “’3] } w? K ;o
cos? b e - —

2 ([ —f)? 11— afa [ (1) of] AR

l/ 4 (m’ wl) B - (] - ?2)10,?'!— (:n’ (4)

1 —

O [( R B e | (L )]
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In these expressions wy = eH/mci wy = (QTIQZN/m)]/“; p = vy /ey
H is the magnetic field; N is the electron concentration;

e and m are the electronic charge and mass respectively; and W
is the angle between the direction of propagation of the wave and
the magnetic field, Eqs. (3) and (4) strictly hold for a
uniformly distributed medium only, although they can be used in the
case of the earth's ionosphere since we and wy are slowly
varying functions of height. The electron concentration, the
magnetic field and the refractive index are assumed to vary as
indicated in Fig.l (cf. legend of Fig.1). Eq.12) imposes an
additional limitation on the dimensions of the emitting region,

In fact, it follows from Eq.(4) that, independently of the
magnitude of 1%, the following inequality must be satisfied:

oy (1= 8%) 2 4% (W2 - D) (6)

It

2 2

0 - w214 3p2%2, w2 4p2?  and pEEL 1,

then it follows from Eq. (3) that'
Card 4/9
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ezwz—uf{ w
wa | — _ (7)
c2 mg + wﬁ - w2 B2

Substituting into this formula the values of wy and g
corresponding to a height of about 1500 km, it is found that

J = (5 x 1072° 2

q) w m? cps~! sterad”l.
This figure is obtained for the following values of the various
parameters involved: £~ 0.5 M:/8; B2 = 0.04 (E~4.5 x 105 eV);
Az = 100 km. when B2 = 0.01 (E = 105 ev) and Az = 300 km,
it is found that
J= (6 x 10717 q) w m=2 cps-l sterad™ L,

When the flux density q = 0.1 the effective temperature of the
radiation corresponding to thess intensities is found to be 103 ©K
and 1.2 x 109 YK respectively, For f ~ 5000 cps, p2~ 0.01,
Az = 104 km, q = 0,1 electron/cm> and f, ™~ 1 Mc/s
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(N ~ 100 electron/cm3) it is found that the effective temperature
13 1.6 x 107 ©oK.
2. Synchrotron radiation. The frequency of synchrotron radiation
due to non-relativistic particles is determined by the magnitude of
the magnetic field, To each height of the earth's atmosphere
there correspond certain definite generation frequencies given by
w = 8wy where s =1, 2, 3,..... . The intensity of the
harmonics decreases with 8, beginning with the second harmonic.
It follows that in the case of the ionosphere the predominating
frequencies will be of the order of 1-2 Mc/s. It is estimated
that for heights of the order of 1500 km above the earth's surface,
the second harmonic is w A~r 107 (£~ 1.5 Mc/s). Assuming
Wo 55107. the intensity of synchrotron radiation on the above
frequency is

J o~ (lomzo 1

(ordinary component, af Ar0.3, {}fV10°). For z = 3000 km
(v = 8 x 109), w, =3 x 1011, 2 ~0.3 and ¥ ~ 20°, it is
found that .

J ~ (10722 q) w m™% cps~1 steraa~l.

Non-coherent radio emission due to ...

q) w m™2 cps“l sterad”

Card 6/9
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Substituting q = 0.1 as in the case of the Cherenkov radiation,
the effective temperature in these two cases is ftound to be

20 000 °k and 200 °K respectively,

Ther2 are 1 figure and 15 referances: 11 Soviet and 4 knglish.
The English language references read as foliows:

Ref.1l: G.R. Ellis. J. Atm. and Terr. Fkhys,. Vol.(1l0, 302, (1957),
Ref.3: G. Reber. J. Geoph. Res., Vol.53, 109 (1958).

Ref,9; J.A, Van Allen. L.,A. Frank, Nature, Vol,183, 430 (1959),
Ref,12: R B. Dyce, J, Geoph, Res,, Vol,64 1163 (1959),

Non-coherent radio emission due to
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Acknowledgments are expressed to V,L. Ginzburg for discussions, \71\
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E032/B314
AUTHORS : Benediktov, Ye.A. and Korobkov. Yu.S.
TITLE: Absorption of Cosmic Radio-emission During the

Magnetic Storm on April 1, 1960

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, 1961, Vol. 4, No. &, pp. 763 - 764

TEXT: The present authors report observations of the
intensity of radio-emission on 18.6 and 25 Mc/s. The
curves arwe shown in Fig. 1 (the 25 Mc/s record is displaced

in the downward direction relative to the 18.6 Mc/s record).

The broken curves show the approximate levels of the undisturbed
Signal. The top curve shows ths variation in the Earth's

magnetic field H in the same region. Asswwing that the ratio
of the absorption coefficient at these two frequencies is

G w22+\)2

N

—_— =3 2
Fa 93 +N
Card 1//(37
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(Ref. 3 - V.L. Ginzburg -~ Plasma-wave Propagation,

Eizmatgiz, Moscow, 1961)
it is found that ’Fl(18:6 Mc/s)/r'?_(zs Mc/#) = 1.5 so that

A\

VA~ 1.4 x 107 sec™! . For a normal ionosphere this value of
V) corresponds to altitudes of the order of 65 - 70 km. During
magnetic disturbances, absorptisn at such altitudes occurs in
the Polar regions. As can be ssen from Fig, 1 there is=s good
correlation between the intensity variation and the magnetic-
field variation. The correlation is less woll defined

when the gurve obtained in the Leningrac region is used
instead of the magnetic field for the Moscow region, Acknowledg-
ments are expressed to G.G. Getmantsev for assistance in this
work., There are 1 figure and 6 references: 3 Soviet and

3 non~Soviet. The three English-language references quoted .
are: Ref. 4 - W.H. Campbell., H., Leinbach - J. Geoph. Res.,

66, 25, 1961; Ref. 5 - S. Ziaudin - Canad. J. Phys., 38,

1714, 1960 and Ref. 6 - T. Obayashi. Y. Kahura - J. Radio Res.
Lab. Report Ionosph. and Space, Res. Japan, 14. 1, 1960,

Card 2/4 7
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AUTHORS Artem'yeva, G.M., DqﬂsﬂlhingMXS_A ~and Getmantsev G G
TITLE On the relation K::;een sparadic solar radio emiss:ion

and the state of the ionosphere

PERIODICAL- Izvestiya vysshikh uchebnykh zavedeniy. Radioti1zika
v.4, no.5, 1961, 831-848

TEXT: Geophysical phenomnena which are associated with
chromospheric flares, bursts of radio emission and other manifesta-
tions of solar activity may be classified into three groups The

with the onset of a flare or a radio burst. Effects belonging to
this group are due to the short wavelength ionizing radiation
originating on the sun. An example of this type of phenomenon

is tiie sudden increase in the radiowave abscorption in the ionosphere
due to ionization by solar UV radiation associated with solar

first group contains events which occur practically simultaneously Lﬁ/”

flares. The second group includes phenomena which are delayed
relative to the onset of flares and radio bursts and are associated
with solar corpuscular streams. Here the celay is of the ordecr of

a dav as compared with less than 30 min in the case of the firs-

Card L/ 4
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group The second group includes magnetic disturbances suroias
and a number of other effects. It has also been established that

in addition to the fast (sporadic) variations, the Zeomagnetic
field and the ionospheric paramaoters are subject to slow changes
associated with the general level of solar activity both in the

optical and in the radio ranges. This type of mslow variation
which can be correlated with the level of solar activity bhelong~
to the third group of phenomena. The present authors review the

relation between sporadic radio emission of the sun and the state
the ionosphere on the basis of published data and measurement s
which were carried out at NIRFI during 1958 and 1959 The review
18 given under the following headings:

1l Relation between solar flares, radio bursts and geophysical
phenomena due to the short wavelength ionizing solar r.diation

2) Relation between solar flares, radio bursts and the ceophysizal
phenomena due to corpuscular streams.

3) Long-period variations in the state of the ionospherc and solat
radico emission.

1t is shown that fade-out and other ionospheric phenomena 1n the

first group are better correlated with bursts of sporadic rad o
Card 24 E
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emission on high frequencies than with bursts of low frequencies

th1s has been confirmed by the work of M. R Kundu (Ref 7 Gennhy s
tes . H5 3903 1960) and also the radio-astronomical and tonosphor 1«
observatrons carried out at NIRFI in 1959 There 18 consideranl
evidence suggesting that bursts of solar radio emission on low
Ireaquenciles are associated with 1onospheric and magnetic disxturbanc e
due to the entry of solar corpuscular streams into the Earth s R
atmosphere The use of solar radio emission as an index ot sola) L—}’
aclivity for the purposes of long-range torecasting ot the critical
frequencies of ionospheric layers does not appear to have anvy

speciani advantages as compared with the optical index ot soiar
activity A possible advantage is that the solar radio data arc
frequently easier to obtain than the optical data Acknowledgment «
are expressed to V V Zheleznyakov who read the manuscriot of this
paper and made a number of suggestions. There are 12 figures and

25 references: 5 Soviet and 20 non-Soviet The English-languag:
references read as follows: Hef 6 O Hachenberz H Volland./ Awtrophvs
47 b9, 1959, Ref 7- quoted in text; Ref 18§: T .Obayasha Y Haku:a

I Radio HRes Lab 7. 27 1960, Ret 25. C M Mianive G H garzzar g

i Atm Terr Phys 18 297 1unn
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AUTHORS : Belikovich, V.V.,, Benediktov, Ye.A., and
Yerukhimov, L.M. ~—
TITILE: Results of observations of the discrete source

Cygnus-A at large zenith angles

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, v.4, no.6, 1961, 993-1003

TEXT: This paper was first read at a confercnce of

MV i SS0 SSSR on radioelectronics at Khar'kov in 1960.

The authors report results of measurements of the relative
intensity of the radio emission due to the Cyg-A source on

29.7 Mc/sec which were carried out at Gor'kiy in 1959-1960, The
results correspond to zenith angles of the order of 809, The
interferometer employed had a base length of 20\, and a beamwidth
at half power points was 11° and 13° in the horizontal and
vertical planes respectively, Signals from the rhombic antennas
were passed through a pre-amplifier and separate mixers with a

¢

common heterodyne operating on a frequency of 6.5 Mc/sec. One
of the heterodyne channels contained an electronic phase
card 1/# ’7
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reversing switch (operating av 29 cps). The mixers were followed

by an i,f, amplifier with a passband of 10 Kc/sec, a square law
detector and a heterodyne filt.er linked with the phase reversing
switch. The signals were recorded by a pen recorder with a time
constant of 3 sec and a chart speed of 72C mm/r ., Fig.3 shows

the results obtained during the entire period of observations. *TL—

Results of observations of the ...

Arrows indicate those cases wrere the radio rise of the source
was noted during the observations. The arrows pointing in the
downward direction represent radio setting of the source. It is
clear from Fig.3 that there is a very considerable spread in the
intensity of the source. Analysis of these results hag shown that
the reduction in the signal level during magnetically quiet days
was due to the usual absorption mechanism involving electron-ion
and electron-molecule collisions. The reduction in the intensity
is well correlated with the degree of magnetic disturbance,
particularly at night during winter months, During this period
considerable phase distortions were also observed, The variation
in the intensity is closely related to the scattering of radio
waves by electron density irregularities in the upper layers of
Card 2/§ '%
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the ionosphere. It is suggested that the axplanation of the
anomalous effects during magnetoactive days should be 'sought in
the interaction between corpuscular streams and the ionosphereo
near and above the F-layer maximum,
Acknowledgments are ex; ‘essed to G.G. Getmantsev for interest
and assistance.
There atre 8 figures, 3 tables and 5 references; 3 Soviet-bloc
and 2 non-Soviet-bloc. The English language reference reads as
follows: Ref.ly H.I.A. thivers, I.S. Greenhow,
J. Atm, Terr. !-ys., v.17, 1, 1959, “%;'

ASSOCIATION: Nauchno-issledovatel'skiy radiofizicheskiy institut
pri Gor'kovskom universitete
(Scientific Research Radiophysics Institute at
Gor'kiy University)
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Results of observations of the ...
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5/203,/62/002/001/005/019
e 1022/1223

AUTHONS ¢ Artem'yavn,i.H.,, Bolikovich,V.V., Benadiktov,Ye.A.,
Yerukhimov,Z.ll. and Korobkov,Yuv.S.: N

TIT = teasurements of coamlc radioomission ahsorption
during the solar eclipse on Fetruary 15, 1961

PERIDDICAL: Geomagnetlzm 1 Asronomlya, v.2, no.l, 1962, 58-60

TEET:  Turing the solar eclipue of February 15, 1961 cbservatlons

of the cosamic radioemlsslon wera made 1in Yevpatoriya st the

following frequencies; 25, 18,6 and 13 Mcs, and in Gor'kiy at

25 and 13 Mcs. Such measuroments were omitted during previous

ecllpses. %he purpose of the present measurementa is to dlscover

any decrease in the absorption of cosmlc racloemission caused by

tho solar sclinse and to differentiate botween the abscrption of

.different layers, The apparatus used in both places was identical. ;
The receiving antennas consisted of six wai'ui',:v}bretvors. The '
maximum @ rection dlarren vins pointed to the zenith, and the width

at half powor was 30°, The meagsuroments wero conducted for 10-12

Card 1/3 .
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Measuremgnts of cosmic rrdioemiasion..

days, Deforo and after the oclipse. Data from the five daya, on
which foF2 was not much different from its value on the eclipse
day, were used for further analysis, The variations of the
absorption during the eclipse are presented graphically. In
Gor'zly at 25iics no effect was observed within exporlmentnl errors,
The maximum decrease of the absorption ls shifted several minutes
with rospezt to the maxirum of the oclipse. Tha lag 13 near to
the value of ralaxation time in the D-layer. 1In Yevnatoriya a
second, smaller maximum, lageing by approxinately 30 min, was
observed. 7This maximum is probably connectod with changes in the
absorption in the F-layer, whers the relaxation time is much
longer than Iin the D-lavor. The ratio of the maximum changes of
the absorption in Gor'kiy and 1ia Zvpatoriys is approximately equal
o the ratlo of the Coler zonlta angles coslnes. The main reason
for the changos in tho atsorption are changes 1n the olectron
density in the D-layer. Theore aro 2 figuras and 1 table.
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Study of plasma waves in the fonosphere, Geomag. i aer, 2 nou:
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1. Radiofiaicheskiy institut pri Gor'ko:

bvrvotin Yy ut p: or'kovskom gosudarstvennom
(Ionosphere) (Radio waves)
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ACCESSION FR:  AT5023642 UR/0000/65/000/0:0, 0551/;636

AUTHORS: Rpnediktov, Ye, A.; Oetmagteav, G, O.; Mityakov, N. A.; Rapoport, V. 0.; 9
Saflorlovj Yu. '%a; Taruov'_ A, F. 59 = L r
) 65

TITLE: Results of the intensity measurements of ralio-frequency radiation nt‘»B‘/“/ )
irequencies of 725 and 1525 ko by means of the apparatus installed in the satellite
Elektron-2
Vr
SOURCE: ,)f,"\r_ggg.oyggngya konferentaiysn po fizike kosmisheskogo prostranstva. Moscow,
w3905, Issledovaniya kosmicheskogo prostranstva (Spece remcarch); trudy konferentsii.
Moncow, Izd-vo Nauka, 1965, 581-606

‘TOPIC TAGS: artificial earth satellite, radfo emission, ionosptere, atmospheric
radiation, radio receiver,,geomagnetio field G\ YA

ABSTRACT: 'The results of radio-fraquency measurements taken by the Elektron-2
satellite are analyzed and the equipnent used is dewcribed. Two fixed-frequency
receivers tuned to 725 and 1525 ko wire used with a common dipole antenns. One side
of the antenna was a 3.75-m metal stub, and the other side was the body of the
satellite; the radiation resistance ras 0.033 ohm for 725 ko and 0,146 okm for 1525 .
ko for a ocnpacitance of 46 pP. Tae receivers used straight amplification with 3 rf
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